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Urticaria is defined as the development of wheals, angioedema or both. A wheal is characterized by a circumscribed superficial
edema of the skin, often surrounded by a red erythema (flare) with association of itching or sometime burning sensation. With
transient nature, the individual wheal resolves to normal skin within 30 minutes to 24 hours. Acute urticaria is considered as an
appearance of wheals, angioedema or both with duration up to 6 weeks, while chronic urticaria is characterized by the
recurrence of lesions over more than 6 weeks. Urticaria can be caused by various factors."

“Yellow urticaria” does not represent a distinct disease; rather, it refers to the yellow-colored wheals that manifest in
certain patients with hyperbilirubinemia. Yellow urticaria is a rare disease, with a scarcity of comprehensive studies
investigating this phenomenon. The pathogenesis of yellow urticaria remains poorly understood, with limited available
information on its underlying mechanisms.”> To address this knowledge gap, a systematic review was conducted to
examine the pathogenesis, clinical characteristics and natural progression of patients presenting with yellow urticaria.

The systematic review was conducted per the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement guidelines. A systematic search in the PubMed, Embase, and Scopus databases to identify studies published

¢ LRI

up until March 2023 was performed. The search terms used were “hyperbilirubinemia”, “jaundice”, “cirrhosis”, “hepatitis”,
“urticaria”, “yellow urticaria”, “allergic reaction”, “hypersensitivity”, and “anaphylaxis”. This search yielded 43 353 articles
(PubMed 11 886, Embase 11 403, and Scopus 20 064). Duplicate articles and those deemed irrelevant were excluded from the
review. Articles that included wheals, angioedema, or both, particularly those with yellow wheals, were prioritized. The inclusion
criteria were (1) reports of patients with yellow wheals, with or without angioedema, and with hyperbilirubinemia or jaundice; and
(2) information on patient characteristics or the natural course of the wheals. Titles and abstracts that met both criteria were
independently screened by three investigators (KK, WP, PS), with disagreements resolved through consensus. The same
investigators then independently reviewed the full-text versions of articles deemed relevant to determine their final eligibility
(Figure 1).

Upon applying the inclusion criteria, 22 publications were selected for analysis. The quality of the nonrandomized
controlled trials (non-RCTs) and pre-post intervention studies we reviewed was assessed by the Methodological Index for
Nonrandomized Studies (MINORS), with results shown in Table S1. The 15 case reports and 7 letters to the editor
reported a total of 25 patients (Table S2).

The same investigators independently reviewed the following data from each article: (1) first author’s name and year
of publication; (2) number of reported patients with yellow urticaria; (3) onset and cause of wheals; (4) cause of jaundice;
(5) laboratory investigations, including complete blood count, liver function test, skin biopsy and bilirubin staining; (6)
treatment of yellow urticaria; and (7) duration of wheal resolution and yellow pigmentation resolution. Descriptive
statistics were performed (eg. percentage, mean, median, standard deviation, and range) to illustrate demographic data,
cause of disease, investigations, and treatment.
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Potentially relevant articles from
PubMed (n = 11,886), EMBASE (n = 11,403), and Scopus
(n=20,064) databases were identified.
A total of 43,353 articles were screened.

v

20,156 duplications were excluded
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23,197 articles underwent title and abstract review

» 22,933 articles were excluded after title and abstract review
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22 articles were included in this systematic review - 11 articles; patients had normal urticaria with jaundice
but not in the same period
3 - 8articles; patients had normal urticaria and jaundice
] without lesion defined as yellow urticaria
Ie} - 2 articles; patients with yellow urticaria reported as
= l l abstracts presentation
15 articles were 7 articles were
case reports letters to editor
-

Figure | Flow chart of the study selection process.

Of the 25 patients, 68% (17) were male. Pre-existing hepatic and biliary diseases were found in 72% of patients (12
males and 6 females) (Table 1). The most common pre-existing condition was cirrhosis (61.1%), with alcoholic cirrhosis
particularly prevalent. Liver cancer (16.7%) and viral hepatitis (5.6%) were the next most common.

All cases displayed hyperbilirubinemia (a total bilirubin level exceeding 2.0 mg/dL). The median bilirubin level was
7.5 mg/dL (range 2.8—70.8 mg/dL). The causes of jaundice varied among the patients, and an individual patient may have
had multiple causes. Cirrhosis was the most prevalent cause (44.0%), followed by viral hepatitis (20.0%). The remaining
patients had other pathological diseases leading to hyperbilirubinemia.

Jaundice types were reported for 18 patients, with 94.7% (17/18) exhibiting direct or conjugated hyperbilirubinemia.
Only one patient presented with unconjugated hyperbilirubinemia, resulting from antiretroviral therapy. Among the 15
patients with sclera color data, 14 exhibited icteric sclera. The exception was one patient with a bilirubin level of 2.8 mg/
dL, who displayed normal sclera color.

All 25 cases presented with yellow wheals as the first episode, without any non-yellowish ordinary wheals. Ordinary
urticaria is characterized by skin-colored/erythematosus wheals surrounded by a red erythema (flare). Yellow urticaria is
different from ordinary urticaria in that it presents with yellow-colored wheal (Figure S1). Each of the 20 patients with
available data on urticarial symptom duration experienced acute urticaria. However, one patient had a history of chronic
cold-induced urticaria for some months before developing acute yellow wheals, which were accompanied by hyperbilir-
ubinemia resulting from infectious hepatitis.

Among the 25 cases, drugs (32.0%) and infections (16%) were frequently identified as possible causes or associated
factors of urticaria; however, 28% of cases were idiopathic. The most common site of wheals was the trunk (18/25;
72.0%), followed by the lower extremities (15/25; 60.0%). Antihistamines were the most commonly prescribed medica-
tions (91.7%), with 8 cases treated using oral second-generation H1 antihistamines.

Most cases (75.0%) displayed resolution of urticarial symptoms within 24 hours, with a residual yellow pigmentation
persisting for a median duration of 4 days (range 2—10 days). Skin biopsies from yellow wheals were conducted in 7
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Table | Demographic Data, Clinical Manifestations, Investigations, and Treatments of Patients with

Yellow Urticaria (n=25)

Demographic Data

N/Total (%)

Male

17/25 (68.0)

Female

8/25 (32.0)

Cirrhosis® 11/18 (61.1)
Alcoholic cirrhosis 6/11 (54.5)
HCV cirrhosis 2/11 (18.2)
Cryptogenic cirrhosis 2/11 (18.2)
Hemochromatosis-related cirrhosis 1711 (9.1)
Unspecified cirrhosis 1711 (9.1)

Liver cancer 4/18 (22.2)
Metastatic cancer 3/4 (75.0)
Hepatocellular carcinoma 1/4 (25.0)

Viral hepatitis 3/18 (16.7)

Biliary pancreatitis 1/18 (5.6)

Chronic cholelithiasis 1/18 (5.6)
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Cirrhosis® 11/25 (44.0)

Alcoholic cirrhosis 6/11 (54.5)
HCYV cirrhosis 2/11 (18.2)
Cryptogenic cirrhosis 2/11 (18.2)
Hemochromatosis-related cirrhosis 1711 (9.1)
Unspecified cirrhosis 1711 (9.1)

Viral hepatitis 5/25 (20.0)

Liver cancer 4/25 (16.0)
Metastatic cancer 3/4 (75.0)
Hepatocellular carcinoma 1/4 (25.0)

Drug-induced jaundice 2/25 (8.0)

Autoimmune hepatitis 2/25 (8.0)

Secondary jaundice from hematologic shock 1/25 (4.0)

Biliary pancreatitis 1/25 (4.0)

(Continued)
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Table | (Continued).

Demographic Data

N/Total (%)

Cholangitis 1/25 (4.0)
Choledocholithiasis 1/25 (4.0)
Primary biliary cholangitis 1/25 (4.0)

Acute urticaria

Trunk 18/25 (72.0)
Lower extremities 15/25 (60.0)
Upper extremities 12/25 (48.0)
Generalized over the body 3/25 (12.0)
Face 3/25 (12.0)

20/20 (100.0)

Drug 8/25 (32.0)
Idiopathic 7/25 (28.0)
Infection 4/25 (16.0)

Sepsis 2/4 (50.0)

Epstein—Barr virus infection 1/4 (25.0)

Infective endocarditis 1/4 (25.0)
Transfusion 2/25 (8.0)
Pancreatitis 1/25 (4.0)
lodine-based contrast media 1/25 (4.0)
Cold 1/25 (4.0)

Anemia 1/3 (33.3)
Leukocytosis 3/5 (60.0)
High eosinophil 1/2 (50.0)

Median platelet (min, max) (cells/mm?) (n=2)

40,000 (24,000, 56,000)

Liver function test

Median total bilirubin (min, max) (mg/dL) (n=20) 7.5 (2.8,70.8)
Median direct bilirubin (min, max) (mg/dL) (n=18) 3.6 (0.2, 45.0)
Median indirect bilirubin (min, max) (mg/dL) (n=17) 2.1 (0.5, 25.8)
Elevated AST 15/16 (93.8)

- Median AST (min, max) (U/L) (n=13)

80.0 (19.0, 748.0)

(Continued)
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Table | (Continued).

Demographic Data N/Total (%)
Elevated ALT 12/14 (85.7)
- Median ALT (min, max) (U/L) (n=11) 119.0 (28.0, 1813.0)
Elevated ALP 5/6 (83.3)
- Median ALP (min, max) (U/L) (n=5) 244.0 (133.0, 903.0)
R
Antihistamines 22/24 (91.7)
First generation H, antihistamine 8/22 (36.4)
Second generation H, antihistamine 8/22 (36.4)
Antihistamine (not specified) 6/22 (27.3)
Corticosteroids 2/24 (8.3)
oo |
Total duration of urticarial symptom
< 24 hours 15/20 (75.0)
> 24 hours 5/20 (25.0)
Median duration of yellow pigmentation resolution (min, max) (days) (N=5) 4.0 (2.0, 10.0)

Notes: *One patient can have more than one previous history of hepatic and biliary disease, cause of cirrhosis, cause of jaundice,
and site of yellow wheals. bType of urticaria could not be identified in 5 patients due to the absence of information on the total
duration of urticarial symptoms.

Abbreviations: ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; dL, deciliter; HCV,
hepatitis C virus; mg, milligram; mm3, cubic millimeter; SD, standard deviation.

patients. Hall’s stain, which demonstrates bile staining in tissue, was applied in 4 of these cases. Olive-green crystals in
the dermis tested positive in 2 cases, with bilirubin levels of 5.3 mg/dL and 8.4 mg/dL. It should be noted that biopsy and
staining were not deemed obligatory for diagnosing yellow urticaria, as the primary basis for diagnosis was clinical.

The pathogenesis of yellow urticaria remains uncertain. Some authors have suggested that elevated serum bile acid levels
may directly activate mast cell degranulation, triggering urticaria,” while others have argued that bilirubin’s antioxidant and
anti-inflammatory properties may alleviate urticaria.* It has been proposed that the yellow coloration of the disease may result
from the increased capillary permeability that cytokines and mediators, especially histamine, induce. These agents are released
during the mast cell degranulation that occurs during wheal development. The increased capillary permeability may lead to
bilirubin diffusing into the dermis and subsequently depositing in elastin.” Bilirubin exhibits an affinity for binding with elastin
in the dermis, resulting in a yellow hue similar to the cause of icteric sclera. Elastin is also abundant in the sclera, which
typically becomes yellow when the bilirubin level reaches 3 mg/dL.®

The correlation between the development of yellow wheals and bilirubin levels remains unclear. Although most patients
who develop yellow wheals exhibit hyperbilirubinemia and icteric sclera, there have been reported cases of non-yellowish
ordinary wheals in individuals with bilirubin levels as high as 9.3 mg/dL, without any occurrence of yellow wheals.’

In conclusion, yellow-colored wheals, typically presenting as acute urticaria, can occur in association with hepatic
and biliary diseases. Hyperbilirubinemia is consistently detected, and most patients display icteric sclera. Antihistamines
are the mainstay treatment for yellow urticaria, as is the case for non-yellowish ordinary urticaria.

Data Sharing Statement
The data that support the findings of this study are available from the corresponding author upon request.
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